Estimation of tissue protein synthesis in rats fed diets labeled with (U-14C)tyrosine.
The rate of liver and muscle protein synthesis has been measured in 27 rats after feeding L-[U-14C]tyrosine in L-amino acid diets prepared as agar gels. Constant specific activity of the free tyrosine pool, as indicated by constant excretion of 14CO2, was reached within 2 h of feeding and was maintained for the remaining 6 h of the 8-h experiment. Muscle protein synthesis was decreased (P less than 0.05) in rats fed a 0.3% methionine diet compared with rats fed this diet supplemented with 0.51% cystine (fractional rate of synthesis, ks: 0.098 vs. 0.121). No effect (P greater than 0.05) of these diets on liver protein synthesis was observed (ks: 0.603 vs. 0.532). Protein synthetic rate was also determined by the constant-intravenous infusion technique in 17 rats fed unlabeled diets. The two techniques gave similar estimates. Restraint of the rats or the infusion of saline had no measurable effect on the rate of protein synthesis in rats fed labeled diets. This feeding technique is essentially equivalent to the constant-infusion technique and offers an easier, more physiological approach to achieving a steady state.